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k Solutions to Production Problems: 


HEATING ELEMENTS— 
Fusionweld thin-wall tubing 
is widely used by manu- 
facturers of electrical 
appliances containing low 
temperature calrod heat- 
ing elements, such as elec- 
tric irons, cookers, fryers, 
hot water heaters, etc. 


GAS SPACE and WATER 
HEATER TUBES—Several new 
developments by Fusionweld 
have cut costs by eliminating 
expensive brass fittings and 
non-ferrous tubing or pipe from 
thermostats to burners, replac- 
ing with low cost inverted flare 
nuts and one piece steel fittings 
brazed or spot welded to Avon 
steel tubing. 


Oll SPACE and WATER 
HEATER TUBES — 
Fussionweld thin- wall 
tubing provide manu- 
facturers of this and 
similar equipment with 


smart economies by replacing 
non-ferrous tubing and fittings 
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OIL LEVEL INDICATOR TUBES 
—Avon's low cost, high pro- 
duction fabrication and form- 
ing of steel tubing with new 
spot welding technique in 
attaching brackets, clips or 
fittings to Fusionweld thin-wall 
tubing has been widely 
adopted by most motor car 
manufacturers. 


ee 


ENGINE OlL FILTER TUBES 
—For both internal and exter- 
nal use with brazed fittings 
attached. Fusionweld tubing 
can be beaded,swaged and 
sheared to meet specifications 
of motor car, truck and tractor 
manufacturers. 


———— 


CHASSIS FUEL LINES— 
Avon furnishes millions of 
feet yearly of Fusionweld 
steel tubing to car manvu- 
facturers for fuel lines 
(from gas tanks to fuel 
pumps, to carburetors). 
These are completely fab- 
ricated on automatic bend- 
ing machines to provide 


= 


TUBULAR PUSH RODS—A current 
automotive development replac- 
ing solid steel push rods with 
Fusionweld steel tubing. These 
have swaged ends or hardened 
steel inserts (spot welded) in tub- 
ing ends. A high degree of con- 
centricity is maintained with max- 
imum run-out held to .020. 


MISCELLANEOUS APPLICATIONS 
—Fusionweld thin-wall tubing is 
extensively used by toy manv- 
facturers, um- 

brella and TV 

antenna makers, 

also for electric 

light fixtures, tubu- 

lar furniture, etc. 

Fusionweld offers a 

tough, light weight, 

extremely ductile, low 

cost steel tubing eas- 

ily formed for most 
requirements, 


Our latest tubing catalog 
mailed on request. Let us quote 


on random or cut to length sizes—“s. 
O.D. to %. O.D.—plain or terne 
coated—or fabricated and formed 
to blueprint specifications. 


important economies and 
lower assembly costs. 


with special steel fittings com- 
bined with Fusion 
weld steel tubing. 


TUBE DIVISION 


HIGBIE MANUFACTURING CO. 
ROCHESTER*> MICHIGAN 
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PRODUCT 
PLANNING 
WITH 
POLARIS 


Three engineer-editors go through a key 
development process, using available data, 
market-potential figures, field of application, and 
competitive infermation (simulated in this case 
by Congressional testimony and Navy releases), 
and expert (?) advice (which, as usual, is 

of dubious value). Then an artist gives the 
product a suggested form. See page 44 for 
the interesting results . . . a possible way to 
launch the Navy's newest (and newsiest) 
ballistic IRBM missile. Five years ago, it was 
science fiction; today it is practical and 
possible. 


Another in the PE series of full-color 
stories. Watch for the next—next week 
in the Design Edition (over). 
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For special structural or electrical 
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Shock factors for impact loads. 
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ones under impact. Charts show applicable factors 
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18 Wedge-action assemblies. 
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semi-permanent assembly 
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Easy to Service ...on the job 
thanks to Garlock Split KLozURE* Oil Seals 


ist 10 years, Bay City SI Inc., Bay (¢ 


. " 
RE Qhil Se 


Mic] re C k 
(sar K 


ver Crar 


For tl 
Split KLozuREs us nm the rizontal swing shaft assemb! f all B Cit 
S} These seals are furnis} hal 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y 
For Prompt Service, ‘ t f 


Soe es Sa, Mech 
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Capitol Comments 


The following are some of the many comments on the editorial 
Why We Need to Know,” Dec. 16, p. 24. A few reprints are still available 


ALCOA ALUMINUM 





FASTENERS ARE 


Yes, you have only to pick up your 
phone to “call in” the Alcoa® Alu- 
minum Fasteners you need. Your local 
Alcoa distributor has them in all stand- 

es and types tor immediate de- 


“Specials”’ are available, too! 


Get the lasting sales appeal that 
Alcoa Aluminum Fasteners give your 
uluminum products with their perfect 
color match, resistance to both gal- 
vanic and atmospheric corrosion. See 
the Yellow Pages of your telephone 
directory for your nearest Alcoa 
distributor 


nN 


“ y Y 
- ALCOA © ALCOA THEATRE 


. Exciting Adventure 
ba Fastemees Alter te™M 


F 
& v J 
Es. - + 


Your Guide to the Best in Aluminum Value 


ALUMINU 


T¢ mn | han 
Sen. WarRREN G. MAGNUSON 


Wasl 
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| Any Machine Can Have The Advantages 
WOW, Han aed Lubvication...At Low Cost/ 


MINIATURE SIZE FOR LIMITED SPACE — 
WITH ALL THE QUALITY OF HIGHER-PRICED SYSTEMS! 


| 


7, - 
} ’ 


0 


Accumite lubricates 24 points of spring winding machine. 


) 


Valves mounted directly on bearings. 2: Transparent 


lubricant reservoir Manvally controlled air pump, actu- 


valve. 


Excellence 


1850 Diversey Parkway, Chicago 14, Ill. 


i! 


ated by “push-pull 


Division 


STEWART- WARNER 


CORPORATION 
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Alemite 


perience — announces an all-new mini 


with 40 years of centralized lubrication ex- 
ature system 
complete with pump, metering valves and 
especially designed to service many mi 
hicles where centralized lubrication hi 
tical until now! 

Alemite’s new midget-size Accumite system is est} 
\ultiple-be arin 
machines that have limited installation space. Its smal 


cially adaptable to light, precision, n 


size and simple installation overcomes cost lin 
in most plants. Typical applications are 
canning, labeling and textile machines and machine 


tools. It is also suitable for tractor trailers, lift trucks 
and farm implements. 


‘| 4 ACCURATELY METERS THESE SHOTS OF OIL OR GREASE 


N 


© 003 cu.in. ¢ .006 cu.in. /) .009 cu. in. 


ALL THE ADVANTAGES OF “BUILT-IN” 
MEASURED LUBRICATION —PLUS MIDGET SIZE! 


@ Meters exact amounts of refinery-clean lubricants to all bear- 
ings whenever system is operated. 


@ Eliminates shutdown time for lubrication. 
@ Seals lubricant against dirt, grit and water. 


@ Prevents bearing troubles due to neglect or use of wrong 
lubricants. 


@ Services all bearings in one operation. 
@ Avoids work spoilage and bearing repairs due to over- 


lubrication. ~_ 
‘8S 


QS 
~ 


Please send me all the facts about your new “Mir 
Accumite system. 


Mail coupon for 
full information! 


~ 
: 
' 


ALEMITE, Dept. AA-38 
1850 Diversey Parkway, Chicago 14, Ill. 


ature” 


Name 
Company 
Address 


City 





Cast aluminum end frame 


for Delco 48-frame motor 


DELCO MAKES THEM STRONGER 


Heavy, rock-rigid 48-frame motor end 


frame keeps shaft and bearing aligned = DELCO 


MOTORS 


f 
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i-Veal-ialet-le 


DEVELOPMENTS 
TO WATCH 


as 


Improved motor insulation . . . 


G | t 1) 


Foamed adhesives that can cut costs .. . 


7 ; Art ) | ; 


New devices for accelerated testing 


St t 1X 


New electrical tests are needed because present-day Lamp-tester 
nethods may give misieading re t Filament t 
» tow 8 
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j-Veaal-i al et-ls ee 


DEVELOPMENTS 
TO WATCH... 


continued 


Liquid-cooled braking system 
' ' is much as 1500F on re 1 carries , point where it <« 
Devel pat low temperatur. ARDC dubs 


utionary, nd sit 1 not sin 


il 


1 complete 

temperatur¢ 
VCl?g l 

he ARDC 


1 


esent 


f 


Buyers are counting their pennies 


ed model ) idded 


Distortion-free enlargements . 


! papel 


pecd 
I emulsion 


ARG 


New enlarger has vacuum-type easel, mounted on twin 
1 helical lens mount, and special lens system; operates 


ntional 110-115 v ac power. This prototype model 


ette r heet 
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e7 >i =>. 4 
Tamr-lejilela’ 


Introduction to the Laboratory 


{ ‘ 
1 


if it has to take a 
* 
_ hammering... 


Condensing the Calendar 


Ir 


This amazingly Reports for Customers 
sturdy face-guard 

turns aside the jar- 

ring crunch of a 
pound fullback. It’s made 
of plastic new GREX high 
density polyethylene. 
Toys take their share of sl: 
too, and industrial pl: 

ngs have to be tougher 

plastic makes them 

ays, tubes or tools. 

The impact resistance of this plastic n 
rors its other strengths. Products made of 
GREX resist chemicals and acids, for exan 
ple. They hold their shape when sterilized 
They don’t become brittle when frozen. 


Th ersalile plastu wans (ler 


ww. R.GRACE s& 
POLYMER CHEMICALS DPD 
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26 million Ibs/hr of HO 
at 500—600°F will spin 
through this assembly... 


How Inconel “X” is used in Shippingport reactor 
to make sure core mount springs stand u 


Incon sig i ) nen you Want sp 


designed | Westingh 
by Duquesne Light 
Inconel ‘’X”’ gives you valuable bonus properties too 
ae; offers you (1) excellent corro- 
t » ‘ tstanding hardy Se ne W 


on and he 
1100°F in cert 
D TiO? 
Here ful properties. T 
nicKel-cnromium Cast al 
nickel* age-hardenable nick 
é ~ Properties of many o! 
e Inco booklet “Stand- 
al Purposes.” May we send you a copy? 





THE INTERNATIONAL NICKEL COMPANY, INC. 


, eet. 


INCO NICKEL ALLOYS 
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Relax 





American ---Washington 


DEVELOPMENTS 
TO WATCH 


Civilian control of space experiments . . . 


hght 


Small firms are shooting for missile work . . . 


\\ 


150-man office to coordinate all Army research 
rt B \ In th + 4] \ er 


Basic research to get $30 million more 
Department of Defen nl ! 
; "7 ; \ c*7 
N\ 
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VY fe) a Leo Ea’, 's, oe | - 





| DEVELOPMENTS 
__| TO WATCH 


eee 
Solar energy to power machine tools? . . 
R ntist Al n loft o. He fore nteresting powe! t-the-future Lh 
erator hich murrors direct th the earth’s I Sa Soviet geologist Dmitri S] 
t i nents that wv 1] bak At a dept 1S f ie f } + 
t t lect ipon superheate tean it , 
} nt notion px iture Di n l 
f ] | he predict t ! t ti 
1) t t f predict con of the earth will | t t ( t 
t t ! into power gmihcance Ind 
, that it wil hopeful ibout th ’ nN rt } ‘ 
if il Ot ‘ t 
< is ha in t 
Frost-warning device 
t yorts, highwavs, and ships, is a 1 cloped I » t Richar 
th tat and hvdrostat, arranged to ilready passed airport an highw 
g vhen atmospheri undergoing trial tt 
t t ninent vitching | 
Transparent enamels for stainless steel . . 
iqu ; iIMnounce ] ther pl ad ‘ \ 5 ( 
A/S Cat eh f Hal Norwa So tar f the new enan uch a funct f 
i D n iw ft hnig » lat 
t I j | eTrect n ¢ ] t t 
tan th l hip i } ede 
f y] } in reatment t i g 


Heading for the American market . . . 


tition with 





\ in ; thy irs t dumper ( cT mad 
Brit Designes \ i-Barford, Gran 
' } rot vet 
| ! it¢ 
\ to A-B, t 19 ton 
pers h Tg 
1h iN } 5 hl t Cummin 
Six f \ in n r¢ ca 
n +; | 
' hift 
| n the transmission flexible 
ided betw n engine and ge irbox End-tipping dumper has twin, 2-stage hydraulic rams 
xX and rear a \n automatic trans universally mounted, to eliminate side strain during opera 
) torg ' ' vill be available a tion on uneven ground. Made by Aveling-Barford, it also 
nent has leaf springs, hydraulic shock absorbers 


WORLD-WIDE 
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FOR / better clothes dryer 


Custom-tailored electric motors for 
mass-production products—they’re 
Packard Electric’s stock in trade and 
many an appliance maker has profited 
in the bargain. 


Because Packard motors are designed 
for rather than adapted to their jobs 

they always provide just the right 
kind of power. Often they also open 


ways to make products look better 
work better, and cost less 


Packard Electric engineering and re 
search teams will work closely with Packa a | kKlecl rrr 
you on any motor problem, applica vl) s rie 
tion or design. And, by delivering your 
motors complete with special mount 
ings, attached power supply cord and 


accessories further help you conquer 





SCIENCE 


What’s happening in 


Our moon won't be 
first stop, says 
Columbia scientist 


\\ 


Six ways to 
pour on the heat 


\ 


ntr »f 


Will plants point the way t 
ity? The National Science 


mechanism 


Founda 


gra 
the sensory for grav 
analagous 


for mis 


1 plants “may be 


developed 


at Michiaan 


device 


Sx« 1entists 


olion 


guidance 
State have tound that treating 
et with naphthylphthalami 
geotropic 
1958 


March 10 


ther 


every which-way ) 
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You Cut Costs with Aeroquip 2802 Hose (Teflon” 
Becalse “super gem Fittings are Reusable 


PROLONG LIFE OF FLUID SYSTEMS SUBJECT TO HIGH TEMPERATURES, CORROSIVE CHEMICALS 


Hose lines of Teflon give unequalled 
performance wherever extreme fluid tem- 
peratures are encountered, or where chemi- 
cal stability, lubricity, flexing and long 
service of the hose are critical factors. 

In selecting a hose line of Teflon, impor- 
tant advantages can be gained by giving 
consideration to the type of fitting used 
with the hose. For best results, it must be 
designed to (1) give leakproof performance 
in prolonged operation and (2) permit 
disassembly and reuse of the entire fitting. 


- 


Only the Aeroquip “super gem 
Fitting meets both of these requirements 

The need for a permanently leakproof 
fitting is obvious in conveying such fluids as 
live steam and strong acids and bases. 
How the “super gem Fitting is designed 
to give double protection against leakage 
is shown in the illustration at the right. 

REUSABLE FITTINGS CUT COSTS 

Due to the relatively higher cost of hose 
lines of Teflon, the fitting that can be 
completely salvaged and reused offers 


> Save this 26% 
of Hose Line Cost 


Cutaway of o “saper gem Fitting, with line 


seal pointed out at left and lip seal at right 


Together they furnish permanent protection against leakage. Note how fittir g grips only the 
wire cover, preventing cold flow of the inner tube of Teflon, 


substantial savings in cost. The Aeroquip 
“super gem” Fitting can be assembled 
and disassembled on hose line of Teflon 
quickly using ordinary bench tools. No 
expensive swaging machines cre required. 
This permits quick engineering mock-ups 
and modifications 

In the typical hose assembly of Teflon 
shown at the left, the fittings account for 
54% of the total cost. On the production 
line or in final use, the entire hose line of 
Teflon need not be scrapped if an altera- 
tion is made involving these fluid lines. In 
all cases, Aeroquip “super gem” Fit 
tings can be disassembled and salvaged 
completely. 


WIDE RANGE OF FITTING 
SIZES AND MATERIALS 


Aeroquip 2802 Hose of Teflon is avai 
able in sizes from % to 1% . “super 
@em”” Fittings are available in aluminun 
alloy, stainless or carbon steel. Male pipe 


fittings are available in carbon steel only 


Full information on Aeroquip 2802 Hose 


of Teflon and reusable “super gem 
Fittings is available. Fill in and mail the 
coupon below for engineering bulletin 


1EB-26A 


Complete engineering assistance is avail 


able to manufacturers 


SEE OUR CATALOG PAGES IN SWEET’S PRODUCTS DESIGN FILE, SECTION 6D 


SPECIFICATIONS— AEROQUIP 2802 HOSE 


DASH SIZE 


nm. burst ps 
Min. bend rad 


Wt./ft. (ibs.) 


*DuPont trade name for its tetrafluoroethylene 
"super gem” is an Aeroquip Trademark 


AEROQUIP 


CORPORATION, 


JACKSON, 


MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO ¢ WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN A. AND ABROAD « AEROQUIP PRODUCTS ARE F ¥Y PROT 
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Vv, t= oe at-) -) -1-1 ali al ele Ue il 


most polyesters t 


tost polyesters, it's a theme Textiles: How much 
does a car use? 


} 


ite il] the talk f 1] 


ind upholstery, the standar 


Separating the 
inseparable m s well as laminated 


ir is now selling the mat 


s‘ 1 
in limited quantities, expects to 


try 


its full-scale plant in production 
5 rning out this type 


t one other, spe 


Woven foam for 
warm-air humidifier 


novel approach to the probl 
isture control in warm-air heat 
ing systems is the basket pictured here. 
It’s made of interwoven strips of cel 
the same typ of mate li r insulation 
used in household mops ouril ings: nvion 
ind the like According 


which MaKCS the px 


briefs 


Columbium gets another 
lucer: U.S. Industrial Cher 
now building l 

tantalum pilot plant to test out a new 
A 1] 
duction process riginall 
titanium and zirconium 
luction probabl 
Mallorv-Sharon 

; 


+ 


¢ 


AC 


Tk Mat h 


Lighter, stronger 


ther 
othe 


ind Brooks 


New laminating film ten tet deed 
the toughness and 


coming up istance of aluminum (PI 


it Phillip 
] 


+ 


Warm-air humidifier is designed for 


film to 
placement in air duct leading from fur ' 


nace. Air Heet Corp. makes it, also use 


foam in hot-water and steam units ippearal ARG 
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Jam-Packed with Flavor! 


because it’s packed in 


* . 
MARLEX 5 
POLYETHYLENE 


... the tempting tang can’t escape! 


“Heat'n serve" | 


Sterilizable MARLEX 50 tubes are a great 

new development in food packaging! No 

Other type of material will do this job so 

well and so economically! Jams, syrups, 

sandwich spreads and other foods and 

drugs, formerly requiring the protection of 

expensive coated polyethylene, can now be 

packaged at less cost in uncoated sterilizable 

thin-wall tubes made of MARLEX 50 resin. 

Products have long shelf life in MARLEX 50 

tubes because permeability is low at all . 
temperatures. _ 


{ 


Chemicais, foods and drugs 


“ a 


~~, 


~~, 


4 


; 


Pap 


=< 


~ 
Ay 
= 
al 
J 
t 
a 


- 
‘ 


Mariex 5O |. 


* MARLEX is a trademark for Phillips family of olefin polymers 
PHILLIPS CHEMICAL COMPANY 


457F Adams Building, Bartlesville, Oklahoma 
PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY Please send me information on packo 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


cations. | am considering MARLEX for 


DISTRICT OFFICES 


NEW ENGLAND 

322 Waterman Avenue, 
East Providence 14, R. Lb 
GEneva 4-7600 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, N. Y. 

Digby 4-3480 


AKRON 

318 Water Street, 
Akron 8, Ohio 
FRanklin 6-4126 


CHICAGO 

111 S. York Street, 
Elmhurst, Ill 
TErrace 4-6600 


WESTERN 
317 North Loke Ave, 


Pasadena, Calif 
RYan 1-0557 


SOUTHERN & FOREIGN 
Adams Building, 
Bartlesville, Oklahoma 


Bartlesville 66 Ext. 8108 


Name 
Position 
Firm 
Street 


City 








Titanium’s corrosion resistance and 


low heat conductivity team up to... 


DOUBLE 


SOLDERING 
PRODUCTION 


In handling a variety of soldering 
operations on small precision parts, 
Astatic Corporation— electronics 
manufacturer—has realized many 
benefits with Mallory-Sharon com- 
mercially pure titanium soldering 
fixtures: 


e Corrosion resistance of the titan- 
ium fixtures to certain soldering 
fluxes is excellent. Thus service life 
is far longer than that of other 
metals previously used. 


All-titanium dip soldering jig developed and used by Astatic Corpora- 
tion has advantage of low heat conductivity and corrosion resistance 


Titanium jig has excellent wear resistance, permits holding close 
tolerances when soldering phonograph needle assembly 


Heat conductivity of titanium is 
low. Thus the fixture does not take 
heat away from the work, and the 
operation takes less time. On a 
typical assembly, use of the titan- 
ium fixture increased daily output 
from 1000 to 2500 parts per day. 


e Titanium’s excellent wear resist- 
ance, plus the fact that solder does 
not stick to titanium, allows very 
close tolerances to be maintained. 


Assembly rejects were cut from 

25% to less than 1%. 

Can you use titanium’s unique 
advantages? For information on 
properties and fabrication techniques 
ask for the booklet “Titanium Fact 
File’. Write Mallory-Sharon Metals 
Corporation, Niles, Ohio. Mallory- 
Sharon produces titanium,zirconium, 
and other special metals in sheet, 
strip, rod, bar, plate and other stand- 
ard shapes to meet your requirements. 


VALLORY-SHARON 





METALS CORPORATION 


NILES. OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 
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LONGER SOLENOID LIFE... 


with NAMCO'S exclusive ““HARDMETAL"- welded 
plunger bonding 


Standard or Custom Models 


To Fit Your Design 


‘‘HardMetal’’-welded plunger bond- 
ing prevents mushrooming at the 
vital point of impact—withstands 
incessant pounding of the plunger on 
the frame. Long plunger life, and 


riunger 


thus long solenoid life, is further in- HerdMetot”- 
Welded At 


sured by hard chrome plating upper 
A point of Impact 


guide edges of plunger laminations 


to reduce friction and wear. 


Namco standard solenoids are 
available in six series of pull and 
push types; custom-engineered sole- 
noids in every size and type can be 


made to meet your specifications. 


Standard “‘HardMetal’’-Welded Solenoids are fur- 
nished push or pull type in sizes with ratings from 
2-1/2 to 21 pounds at 1/2” stroke and from 2 to 
25 pounds at 1” stroke. 


2_G 


a 


- 


al 


a 





ELECTRICAL MANUFACTURING DIVISION 


National Acme 


THE NATIONAL ACME COMPANY 170 EAST 131ST STREET * CLEVELAND 8, OHIO 
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big capacity — high pressure 


Here’s the second new line of 
valves designed to answer your 
control “‘puzzles.”” This new line, 
called the R Series, is a two-way, 
pilot-operated piston valve with 
44” orifice and 4” NPT. It is 
available normally open or nor- 
mally closed and operates on a 
pressure differential of 5 to 200 
PSI. This new R Series also in- 
cludes an Explosionproof line in 
normally open and normally 
closed construction. A normally 
closed version will be available 
soon to operate on pressures up 
to 1000 PSI. 

This new R Series uses the 
famous Skinner V5 Operator and 
will control air, water, oil and 
semi-corrosive media. The nor- 
mally open version can, on re- 
quest, be supplied with pilot ex- 
haust piped to body outlet port 

A wide selection of coils—high- 


temperature, waterproof and 
standard—for common AC and 
DC voltages is available, and 
there is choice of electrical con- 
Automotive 
and 


suc h as 
Grommet 


nections 
Terminals, 
Conduit 
The temperature range of this 
new line is 65° to 180° F 
Ambient, and 65° to 150°F 
Media. It is light in weight—only 
144 pounds—and can be mounted 
directly to the line by means of 
the 4” NPT. Distance between 


) 


ports 1s Zz inches. 


For complete information about 
this new line of Skinner valves, 
please contact our Representative 
or Distributor near you—you'll 
find him listed in the Yellow 
Pages. Or write us at the address 
below, Dept 153 


CONSIDER THESE 
OUTSTANDING FEATURES... 


e Internal Parts 
give long, 


Stainless steel 
trouble-free 
service 


Continuous duty 10 


UL-approved 


Coil 
watts max 


Body Forged brass dense 


metal structure 


Direct-line—can 
without removal 


Mounting 
be serviced 
from the line 


Options Explosionproof, 
Manual Override, Electrical 


° al 


fe 


ELECTRIC VALVE 
DIVISION connecrcvs 


CONNECTICUT 
105 EDGEWOOD AVENUE 
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Product 
Engineering 


MAN 
IS A PRODUCT 
TOO 

















If your 


HOSE LINES 
must cope with 
these conditions... 


HIGH TEMPERATURES 





CORROSIVE CHEMICALS 




















LIVE STEAM FLEXING AND IMPULSING 


i 





you can cut costs, increase reliability 
with hose made of 


TEFLON’ TFE-fluorocarbon resins 


Hose lined with TerLon TFE-fluorocarbon resin is being specified 


for the toughest jobs, because: TEE resins are unaffected by 
HIGH PRESSURES 








practically all corrosive chemicals and solvents. They can take 





continuous operating temperatures up to SOOPR. . 2. remain tough 
ind flexible in extreme cold. They have excellent endurance und 
severe conditions of impulsing and vibration. Handle live steam 
without failure. Rep | adhesion of sticky or viscous substances 
reduce possibility of contamination. Available with eithe: 


permanent or reusable couplings. 


Discover how hose lined with TFE-fluorocarbon resin can cut 
your maintenance and downtime losses. See your hose supplies 
or write to: E. L. du Pont de Nemours & Co. (Ini Room 2120 
Nemours Building, Wilmington 98, Delawar 


ny of Canada (1956) Lis 
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THE ENGINEERING 


Rocket Fuels: Solid or Liquid? 


ex Redstone 

vill it Jupiter 
get itellite 

n erge ¢ 

icnel na fueled en 
t IRBM vill be 
IRBM 


SOLID FUELS 





DOUBLE-BASE VS. COMPOSITE 


Two rocket designs, two fuel 
concepts .. . ts BRE th B 
The Army's Sergeant (above) is a tactical 
ballistic, guided missile using a solid rocket IRBM 
fuel ft lift it 30-ft body Moditied rt 


Sergeants made up the last two stages 
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Canada Close to 
Pollution Control 


NIONTREAI St } 


NEW LIQUID-FUEL DEVELOPMENTS 





HAND MOUNTER 


PERMANENT F J}. Film mounted or WPLICATE CARD 
CATE CARD 


punched !BM cord TO ENGINEERING ETC 


RIGINAL FILM 
BM CARD TC 
DISASTER STORAGE 


PUNCHED 
P ATE 


) 
pu 


amero dwgs 
converted t 


Smm microfils “a 
~< 
\ 4\ 
_~ 4 
. 


=O") 


0 CARD TO CARD 
Ln) PRINTER 


MODEL No 24 
XEROX COPYFLO 
AUTOMATIC PRINTER 





Hydraulic, Pheumatic— Too Many 
Systems in One Car 





Develop X-ray 


Inspection for Solid Fuel 


BurtIncTon. NIAss \ 
f Xx ' 


THIS IS ALL 


CAVITIES CREATE HAVOC 





< 


Dial a Drawing 

Dial a code number into phone and re 
ceive up-to-date print of desired drawing 
—that’s the goal of GE's mechanized 
print-handling system at its Lynn, Mass 
plant Drawings are converted to micro 
film negatives 1500/hr) mounted on IBM 
cards for compact fi ing and automatic 
identification System being carefully 
watched by other GE plants, may be 
expanded icr TV viewing at production 
stations ona 


cross-country wire-photo 


service 
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MANUFACTURING 
Se Terr 
P.O. Box 38 


Harper Station Det t 3, Michigan 


Department 21 
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Bits 
and 


Pieces 


Solar Heating 
on Trial in Northeast, Southwest 


NEw 


hom¢ ; 


YorxK 


ir 


— 
] xpel olar-heated 


ntal 
mstruction in frigid tem is still a long \ 
Massachusetts and sunny Arizona. The iomical MIT e1 
Massachu house, built bi teal will cost about 


f MII gineers and 


conventiona 


me ng svstem 


under ¢ the s 


ble 


tts 


Up-to-date Jules Verne 


] 


R 
\ 


Though technical 





LON 


ISLAND Cl 


Lots of Small-lot Production Coming Up 


ry is i | 


; 


North 
land 
rp. of 


\met 
ind Strat 
Buftalo. The 


icid lea hing 


T1cit hine 
ust in tech 


part It 
reportedly the first commercial 


ym ferro 
Che tail 


n magnetic-tape 


ind n 


us metal 


ir-mad¢ 


Conventional proce requires t 
hig! ’ | i1utomatically 


ntal and | 


directs vertical 


nak ongitudinal milling 


owned atom it up to 100 


up to $14 


ipm and at tol 
Similar 
i llid 
iccidents sible at ti I if 


rance 
damag 0.001 in tolerance 


S18) 


Ipin 
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Copyright Code Could 


Crimp Translations 


New York Crry—Russia is passing 
out word to US firms translating So 
viet technical material that they may 
soon have to clear with the Reds for 
permission to publish translated copy 
and also pay a royalty fee for scientific 
articles that are printed here 

Phe Russians say they plan to ad 
here this year to the Geneva Universal 
Copyright Convention. Under Con- 
vention rules the Soviets would have 
legal property rights to printed Rus 
sian material coming into the US 


COULD HURT US 

In effect, the move could put a 
crimp in the planned large-scale trans 
lation program now gaining momen 
tum. It would affect nontechnical as 
well as technical information. A US 
firm translating nontechnical Soviet 
material says the Red proposal would 
give the Russian government control 
over translation and rights to royalties 
over a wide range of materials other 
than scientific journals. Such rights 
might make it possible for the Rus 
sians to more carefully regulate pub 
lication here of material they do not 
want printed 

Currently, there is no legal protec 
tion for Soviet property rights in liter 
irv and related material in the US 
Same applies to US property of similar 


nature in Russ 


THIS 1S SOMETHING NEW 


In both countries much of such ma 
terial is translated and disseminated 


thout perm m or payment. In 


the opinion of US firms translating 
Russian mat Soviet adherence to 
the Geneva Convention would mean 
that the Reds also would have to clea 
with US publishers in order to reprint 
our scientific material. To date, some 
Soviet paymet! t have been received 
br American uthors f scientity 
books translated and published i 
Russia, report the translating firm 
This consi tion clashes to some 
extent w fforts ing made b 
W ester ser niv., in conjunc 
m with government and industry 
\ blem of foreign lan 
guage tt tion Should USSR 
copynghts prevail, a vast program of 
language indexing ind ——sretrieval 


might be bottlenecked 


PRODUCT ENGINEERING + March 10, 














[PULLS RRO 


CARTRIDGE HEATER 





OPERATED 


IN OPEN AIR 


AT 


FOR 720 HOURS 


AT 90 WATTS sa. in. 


ACTUAL TESTS — not just claims — are proving the 
superiority of the new WATLOW FIREROD Cartridge 
Heating Unit. 


Take, for example, the endurance test headlined above 
FIREROD unit, rated at 115 v., 250 w.. and measuring 2% 
long x 4” dia., has been operated at a sheath temperature of 
1800° F. for more than 720 continuous hours. A conventional 
unit of similar size would last just minutes, even though 
rated at much lower wattage! 


In actual use, this means you can operate a WATLOW 


FIREROD at higher watts densities and temperatures and 


still get long life — or operate at normal watts densities and 
temperatures and get greatly extended life 


ope ration 
data, style information, etc., write for your FREE Ilus- 
trated Watlow Bulletin. 


ELECTRIC MANUFACTURING CO. 
1392 Ferguson Avenue 
Saint Louis 14, Missouri 
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Automatic Traffic Control 
Step Closer 


demonst 


V¢ 


nstitute of Metals 
rated t ire 


passes 0" th 
§ passage 1s 
warning vehicles 
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Soviets Rush Metals — 
but Need Guida 
E om 


New Yorx—lT'v 1¢ 


back from Russia—J. H. Hol 
R. Hibbard 
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\; 


here at a meeting 
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onnects 
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D th th 
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etallurgical researcl 
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uid De put 


} 
. l h ind play 1 large 
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SYSTEM COMPONENTS 
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System components for GM e 
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to put a Lad SEE In your 


POWER 
DRIVES 


Plus performance, dependability, econ- 
omy...these are the extras you want in 
your designs. But in specifying power 
drive equipment, how can you be sure 


that you're getting plus values? 


One sure way is to consult your CHAIN 
Belt Man. Have him demonstrate the three 
important plus advantages you get with 
CHAIN Belt: 


1. Plus Value in Product. Whether it’s 
chain, sprocket, bearing, coupling, 
take-up, the built-in p/ws quality of 
CHAIN Belt products puts plus value 


in your equipment. 


Plus Value in Application Assistance, 
Your CHAIN Belt Man has the know 
how to help you select the right com 
ponent that assures plus performance 
at lowest over-all cost. Because he has 
a complete line, he can recommend 
without prejudice, the right choice for 


vour design 


Plus Value in Service. From your 
CHAIN Belt Man in the field to the 
engineering and manufacturing de 
partments im our plants plus service 1s 
yours to command. In application, 
product specification assistance, de 
liveries that meet your schedules 


CHAIN Belt has no equal 


For the story of the p/ws values in CHAIN 


Belt power drive equipment, turn the page 


CHAIN ser |& 


QUICKENS THE PACE OF PROGRESS 
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the values in... 


REX ROLLER CHAIN 


Che quality of any roller chain can be determined by two factors...its ability to 
resist wear and fatigue! A chain designed and manufactured to have a longer 
normal wear life and greater fatigue resistance is a plus quality chain. CHAIN 
Belt’s quality in design... manufacture...control...gives you this plus ability to 
resist wear and fatigue. Here are two of the many important differences that 
make Rex Roller Chain so superior: 


’ ' ] ! 1 


——e oo. ee ee — aS 

= ee, eee We, ee eT __. _  , _ — 

TT ee eee ’ a ; sy 7 
| | | 


IN “eaten ee see: 
PITC H A Sa i wet es ate Whe ") 
CONTROL » 


In Rex Roller Chain, chain pitch is accurately controlled, not only in the pitch 
measurement in a chain strand but in each link in the strand. This means that 
every part of the chain carries its full share of the working load. There are no pitch 


variations to cause uneven loading with resulting early failures of chain parts. 


An important function of the link plates is to maintain the pitch of the chain. To 
do this, link plate holes must be accurately located in relation to each other and 
also parallel. To control the drive fits of pins and bushings, plate holes must be 
accurate in size throughout the thickness of the link. Hole finishes must be 
smooth and uniform. 

You get these features in Rex Roller Chains through a special manufacturing 
technique of guided piercing of link plate holes...a technique that assures the 
exact type of link plate hole required, and puts the p/as wear life and fatigue 
resistance into these top-quality chains 

For the complete story of the plus values in Rex Roller Chains, send for your 


copy of Bulletin No. 5725. 


+ CHAIN sev 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
Roller Chains « Leaf Chains + PlateTop Chains « Double Pitch Roller Chains « Sprockets « Couplings 
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the values in... 


REX CHABELCO CHAINS 


Where you need power drive chains to handle heavy loads at slow to moderate 
speeds, the plus quality in Rex Chabelco Steel Chains can put p/us value into your 
equipment. These chains, in their service range, are your most economical choice 

. will transmit more horsepower per dollar. They have the rugged strength 
the designed-in dependability...that resist heavy shock loads and tough oper- 
ating conditions. Here are two important reasons why: 





rhe press fit of pins and bushing in chain side plates is an important factor in 
chain life in its ability to resist shock loads. In Rex Chabelco Chains, these 
tolerances are “designed in” and held through precisely controlled manufac- 
turing techniques. Even the pins and rivets of these chains have highly finished 
surtaces to pros ide the required precise fits. You get the maximum bearing area 


for longest possible chain life. 


IN 
POSITIVE 
LOCKS 


Turning of the chain pins in the side plates causes excessive wear in the side 
plate hole in any chain...destroys chain pitch...results in early chain failure 
In Rex Chabelco, pins have a special-shaped milled flat on the end which fits 
into a special hole in the side plate. This positive lock, plus the controlled press 


fits, prevents any turning of the pin...assures longest chain life. For the story 


on Rex Chabelco Chains, send for your copy of Bulletin No. 56-5 


CHAI XJ BELT 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Chabelco Chains « Cast Chains « TableTop Chains « Drop Forged Chains « Sprockets « Set Collars « Elevator Buckets 
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values in SHAFER BEARINGS 


Specifying Shafer puts an important plus in better 


Combine the low-rolling friction of a ball...the 
service... longer life for your customers. Remember, 


high load-carrying capacity of a roller...and you 
have the plus advantages in Shafer Self-Aligning a Shafer Bearing will deliver its rated load capacity 


Roller Bearings. These bearings maintain their high for five years or more. Compare this with other bear- 
load-carrying capacity under shock loads...con- ings with an average life rating of one year or less. 


tinuous heavy-duty loads under misalignments. Here’s why! 


e é 
2 


SHAFT DEFLECTION RADIAL, THRUST OR Under Normal Load Under Heavy Load 
COMBINED LOADS SHOCK RESISTANCE 


Shafer design permits unrestricted Shafer free-roller design handles ra- The high inherent elasticity of the bearing-quality alloy steel rollers and 
compensation for shaft deflections, dial, thrust or combined loads without raceways provides maximum resistance to shock loads. The elasticity of 


misalignment, shock loads... permits a loss of bearing capacity. There is no these rollers and raceways permits compression under load and shocks 
total of 3° of misalignment roller end wear...no need for guide the contact area increases to fit the bearing area to the load requirement 


| = 
* = 74 “a 
> WG 
2 


Toke-Up Units Take-Up and 
Frame Units 


flange at roller end 





Pillow Blocks Flange Units Flange Cartridge Cartridge Units Duplex Units 
Units 


For complete data on the plus advan- 
tages of Shafer Bearings, write for 
iS% i= LT your copy of Bulletin No. 55. 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 











PRODUCT ENGINEERING «+ March 10, 1958 





IS MORE THAN NUTS AND BOLTS 


Too much emphasis on details often blinds designers to the more basic require- 


ments. Here’s a checklist—lest we forget what design is really about. 


MORRIS P. TAYLOR 


nical Engineering Department 


alitornia State Polytechnic College 


Convenience of operation. ‘| 
| 


Lubrication. | 


Parts availability 


I msportabilits 


Satetyv. .\ 


Absolute Re quirements 


Normal function 


Il. Relative Ree 


Vibration 


Noise and fumes 


Initial 


\S\I] 
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IS MORE 


Overload capacity 


engine 


quired ror tak 


ivating ind = earth-mo 


overload cay 


ind cut 


nd h indl h irde! 


ind ¢ juipl 
hort-time over] 


THAN NUTS AND BOLTS 


Longevity 


} 
; } 


; 


ont 
Weight 


~ 


) f rm " 


ind i\ 

bracket fi 
tion, internal 
reduc 


haft 


mone 


bringing 
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design-in CAMLOC...design out costs 


ng periods, it 1s much le 


However, machines should not be 


made unnecessarily difficult to work 7 a 
[hese DC amplifiers by Hallamore Electronics Company 


Anaheim, California, use Camloc 21L Chassis Latches in place 
of the usual innumerable pieces of hardware. Besides obvious 


on by careless design—when a little 
forethought would improve conditions 
it no extra cost 


lhe question of advantages of dependability, styling, reduction in weight, 


wremeine functionalism, the 21L saves money in production time through 
bch i BX » 


design versatility, simplified installation 


CAmLoc 


21L 
multiple function 


wom» CHASSIS LATCH 


with 


Tia hin 


Push-type spring in 
engagesanda 


fock in one ¢ 


Cam action is posit 


i thration proo] 


manipulated 


Fork arrang 


See it on display at the 
IRE Show, Booths 4306, 4308, 
March 24-27, NewYork City 


Design Engineering Show, Booth 
317, April 14-17, Chicago 


For complete information, ask for BULLETIN No. 27L 


‘Specialists in fasteners for Industry” 
CAMLOC FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J 
WEST COAST OFFICE: 5410 Wilshire Blud., Los Angeles, Calif 


SOUTH WEST OFFICE: 2509 W. Berry St., Fort Worth, Texas 
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It’s an important 


part of your job 
to visit the 1958 


INTERNATIONAL 
AMPHITHEATRE 
CHICAGO 


APRIL 14-17, 1958 


Try things out 


for yourse 





New ideas are priceless. One new part, component or ma 
terial can eliminate a bottleneck in your thinking, give you 


a completely fresh approach to a problem. 


The 1958 DESIGN ENGINEERING SHOW teems with 
new ideas, new products, new services...the very latest 
developments from the top inventive minds of America. 
Engineers and technical experts from over 400 leading 
Sih totheuns sloaninnedlé manufacturers will be on hand to go over your blueprints 
and job specifications with you, answer your questions, ex- 


plain their new product applications, help you solve your 


product design and development problems. 


EERING 


What you'll see: 

Mechanical components 

Electrical and electronic 
components 

Metals 

Non-metallic materials 


Finishes and coatings 
Shapes and forms 


Hydraulic and pneumatic Concurrent A.S.M.E. Conference 
components 


Power transmission Sponsored by the Machine Design Division, American Societ 
equipment Mechanical Engineers, the 1958 Design Engineering Conference 

Research and testing be the most important event of the year in your field. Speakers anc 
equipment panel members are top authorities in their subjects. Separate session 

Engineering equipment on mechanical, electrical and materials problems allow engineers 
and services devote their time to areas of primary interest 


Send for these tickets today! 


me Clapp & Pollak, inc., 
Rapid Registration Tickets speed one ee eS 


your entry into the Show. Send rf lesign 


for as many as you need. For 


show tickets and information on nei OSS) & 


Conference Registration, write: she Ww 
Design Engineering Show 
341 Madison Avenue 
New York 17, N. Y. 
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TREN DS 


L atest sewing machine for the 


home by Necchi-Elna goes back 
to the rounded arm that once 
characterized both foreign and 
domestic machines. Italian industria 
desianer Marcello Nizz has 
given the ‘Mirella’ a flat bed that 
slides off after loosening of single 
thumb screw. Sewing of sleeves 
darning of socks is done on 
remaining narrower bed (see sketch 
above Motor is now in base 
instead of arm, which puts balance 
wheel where it can be reached 
without operator lifting hand. Almost 
all knobs, levers and other 
protuberances have been concen- 
trated in black panel at right and 

in right-angled cutout in needle end 
of arm. Spool pins have been moved 
to side, away from traditional top 


location, and out of the way 
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Pp ogressive steps in developn 
c 


Sales of ‘56 model, left, were bo 


t was being being developed 


ndustrial equipment. New m 


tol grip closer to center 





. 


‘ 


ANOTHER IDEA-PROCESS FROM A.0. SMITH... 900 


Putting all the metal‘ | 


to work with 


A. O. Smith's “total-use-of-metal"” process 
adds new dimension to metal fabrication 


This steam turbine blade is a current example of A. O. Smith’s production creativity 
It was formed by our new E.D.O.S. process — which has already brought dramatic 
savings (as high as 7097, compared to conventional methods) in metal and machining 
time to the aircraft and other metal fabricating industries 

Developed by A. O. Smith research, E.D.0.S. means engineered designs for 
optimum structures. Specifically, it consists of precision forging, contour rolling, 
flash and fusion welding to put all of the metal to work 

It is possible for you to make these remarkable savings with steel, hard alloys 
and wonder metals many unmachinable by other methods. And E.D.0O.S 
can apply to a variety of components. Because of its proven 
record for ending wasteful machining, for creating entirely new economies 
in production, E.D.O.S. warrants your immediate investigation 


0 
Original type 403 stainle eel | itter initial precision forging Forged piece is suc 
billet before processin« operatior as been completed to biade’s full le 
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* 


f. . partner in your progress through creative mass production 


Steam turbine blade after pitch- 
ing,. during the E.D.0.S. proc- 
ess. This unique A. O. Smith 
metal fabricating idea has been 
creatively applied from custom- 
er prints to production run... 


on a wide variety of other prod 
ucts such as hollow steel pro- 
peller blades, structural air 
frame components, jet engine 
spacer rings and numerous other 
industrial parts and assemblies 


ee 


here's how it works... 


= 
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creative moss production 
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THE QUESTION: What Should an Engineer Learn and Unlearn 


to Become a Good Manager? 





“When an engineer becomes a manager 
‘ ech id dramat . aon lace } ' kin I] 


APPLEY 





“There is no science of business... . 
\ isin dk n the interpretat f ce 


EL! SHAPIRO 
Professor of Finance 
! of Industrial Management 
ts Institute § Techn 
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“There are three broad areas . 


f knowledge and skill which an effecti' 

in understanding of pe ype 1 kn 

his company, and skill in administeri 
\ manager must accomplish hi 

viduals. It is therefore imperative 

chology and methods of stimulating « 
The quality of the enginec 

iffects the future profits of the 

profit, the gi ring manage 

functions of tl 

sales and service, and of his ti 


“The engineering 


2 manag 


particular project. He must 


R. E. PATTISON non-technical phases of his pr 


Director of Engincoring Training force to achieve the technical obj 
International Business Machine Corp edge and understanding of pe 
project and insure that coordinatio 
pany is accomplished at the proper 
“Engineers, because of their t 
to assimilate knowledge of th« 
phases of administering the eng 
ever, have to exert consid 
we call ‘man’ and to thou 


his daily activities 


“Engineers are not all alike .. . 


} 


either as individual personalties or in the wavs they think about 


cts that interest the me engineers make their best contri 
ork, while some should ultimately do man 
Remembering that the rewards at the end of both paths can 


between them should be reached on the « 


sideration of an individual clative talent for the two kinds of work 
Assuming that a ngineer wants to become a manager, one of 
first things he must rm i ww to delegate. Surprisingly, this is not 
casy to do yple must be allowed freedom in doing a job and even to m 
mistakes ecing people struggle with something the ‘manager’ i 
could do bette msclf is agonizing but must often be endured 
\s a manager, the engineer must develop an insight into the manager 


tr 


ind economic objectives of the company as a whol cquire an und 

standing of the importance of programs other than his own, and ma C. F. SAVAGE 

tain active cooperation with the other functions of the business onsultant—Engineering f 
‘l think we can all remember instances when engineers acted as if they _ bey ao 

were on the side lines watching the rest of the team play the gam Th 

sometim« scuss the policies and decisions that affect their busine 

future in a very detached manner—very critically, but detached. As long 

iS an sinecr has this attitude and does not connect his actions and con 

tributions with those of the other players in the game, maximum contribu 

tion cannot be expected from him; and, for just as long, he cannot become 


a successful manager 
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PRODUCT 
PLANNING 
WITH 
POLARIS 





Waiting for an official release on how the Polaris 
will be launched, several engineering editors 
suggest their own how-to . . . and in the process illustrate 


the group approach to design. 


» duct 


panies we 
that it w 


are large. In man 


, 
’ . 
| roperi 
. 
potentfia 
planning 
- 


CESS 
nid-Janua 


t IRBM t 


STEP GNE—ANALYSIS OF THE PROBLEM. | 
i missing on \ tior t 
lim HH 


STEP TWO—STUDY OF POSSIBL 
m i] ) t t t | 


} } 
develo 


E METHODS. | 


1. Vertical launch from submarine deck. Kk 


i] 


HOW POLARIS MAY BE LAUNCHED 
Missiles, carried in a nuclear sbmarine 
Albacore class, are jockeyed int 

electric tuas Held in tubular launct 
the missiles are planted like 


time tuse, remote contro! 
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R 


tube. 


2. Horizontal launch from 
to 2] for t \\ 


3. Launch vertically from a special subma 


\ 


\ 


4. Launch from a separate mined platform 


PURI 


; 


STEP THREE—PIC 


THE DESIGN 


\ f tl i 


Comments on the Polaris 


® Admira 
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CUM GUM UM - 
AINSWORTH-PRECI 


the new combination 
for integrated service 


DIE CASTING... plus 


other metal forming 
processes 


The merger of these two well-known companies means this 
customers 
Combine d M ngine r ring and manufacturing skills in “— 
e Die Casting—aluminum, e Forming-—rolling and machining 
zinc and magnesium 


e Finishing—painting and plating 
e Plastics &~I t I 


e Stamping e Assembly 
This combination of facilities, with plants located in the 
and M d-W st, means th is es 


e Economy of Production e One order—full service 

e Closer cooperation e No division of responsibility 

e Saving of Freight 
Ce ntralize d estimating, ¢ nainee ring, quality control, orde i hill. 
ng and Sé rviee é nable Ainsworth-Pre cision to pass f ‘?) thre y" 


economies to you in lower burden costs. 





Let our Field Engineers show you the broad advantages of t 
Precision merger. There is no obligation. Send your requ 
Headquarters Office 


3201 Guardian Building ¢ Detroit 26, Mich igan 


3 
AINSWORTH-PRECISION CASTINGS CO. 


DIVISION OF HARSCO CORPORATION 


DETROIT, MICH. — FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.—MARYSVILLE, MICH 
CHICAGO, ILL CLEVELAND, OHIO—KALAMAZOO, MICH.—ROCKFORD, ILL 
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SIGNIFICANT PARTS 


SIGNIFICANT PARTS 


Channeled-and-clad plate has circulating passages... 


heating I I ( it a ha 


, , Chicago Bridge & 
Iron Co., 332 S. Michigan Ave., Chicago 4 


Surge mechanism stops towed vehicles . 


vhen inertia of 1 t i ik 


Wen t | 
Dico Co Des Moines lowa 
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MATERIALS 


—SORS TT tt 


Electrical conductivity of epoxy adhesives . . . 


son & Cuming. Inc., 56 


] 
5 dia 


W avland, Mass 


PRODUCT ENGINEERING - 


W aters 


March 


9 Washington St., Canton, Mass 


Nitg 


10, 


I 
I 


I net 


} $ 


Ii Boston Post Rd 


1958 


Microminiature 
potentiometers 


Miniature blec 
tronic Components Cor Holbrook 
Mass 


Reinforced epoxy pipe ... 


Amercoat Cor {S09 | 


South Gate, Calit 


Inorganic insulating material 
compares with still air . 


Manville Cory Manville, N. ] 
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BEAVE R SIGNIFICANT PARTS fee 
BALL SCREWS stellt Versatility! 








Successor to the Acme 
screw drive and preferred N 
in many applications to 
hydraulic and pneumatic 
systems. Guaranteed 90% 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream of precision balls 
and ground lead to elimi- 
nate drag and wear in 
delicate instruments, air- 
craft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching 


2 THE WORLD’S LARGEST 
and traversing. Consul- { 
tation and engineering , , hele) Ma di-e ie) iv4e) ie ls 


oo oe Fie et pesegulartagr ot BORING - DRILLING - 
\ MILLING MACHINE USES 
3 6 BEAVER BALL SCREWS 
Holtecr- Cabos Motor Div., Netionsl Paeu FOR POSITION CLAMPING 


matic Co., Inc., 125 Armory St., Boston AND 2 FOR SPINDLE FEED 


Variable speed fhp motor .. . 


ANY DIAMETER OR TRAVEL 


RAPID START 


= 
7) 
< 
~ 
x 
U 
=< 
foe) 
2) 
z 


The same accurate posi- 
tioning, rigidity and free- 
dom from backlash essen- 
tial in this huge Giddings 
and Lewis Model 1210- 
FUAR with 10” spindle is 
available to you for im- 
proving the efficiency of 
your equipment. Consulta- 
tion and engineering serv- 
ice. Write for literature. 


7 

bp Y-10 1) g 
recision pte 

P, aang roducts 


EXTREME ACCURATE POSITIONING 


Instrument 


INC. Reviarieeta ere st Inc ( Nik INC. 
CLAWSON, MICH. chanic St Attleboro, \iass CLAWSON, MICH. 
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sé 7 
SIGNIFICANT PARTS POP RIVETS 


MATERIALS 


EQUIPMENT can probably save you money... 


Even if your present fasteners are free! 














Greater Design Flexibility 
No need for access to both sides. 


*HA 


High Clinching Action 
Exerts as high as 600 pounds 
squeeze between parts 


ae | 


Wide Grip Range 


Same length “POP” Rivet holds 
tight through thick or thin 


AY . j When buying fasteners, 


the installed costs? A fast 

Vibration Proof 
“POP” Rivets cannot back out or 
become loose. No lock washers but be very expensive by 


Assembly Products. Inc 
Chesterland, Ohio 


considered alone may 


or nuts required it’s installed and become 


finished product 


' “POP” Rivets afford greater flexibility 
w% R in product design. Often operation 
‘ can be eliminated, assembly cost 
Low Head Profile 
Where space is important reduced, and sper d of fastening 
“POP” Rivets’ minimum head . | 
Many users find high 
height is the answer Be 
POP” Rivets the most ¢« 
187 ae economical fastener for their product 
3 +.030 
Less Critical Hole Diameter 
Designer wants holes tight, pro “POP” R ‘a0 
duction wants holes larger advantages vivets hay 
POP” Rivets make both happy offer. Write us today 


“POP” RIVET 


Least Back-Up Space DIVISION 


ni ' ' Strong, high grip “POP” Rivets 
t of filt t. Hoke need only enough back-up UNITED SHOE MACHINERY CORPORATION 


5 space to provide room for set 
136 S. Dean St., Englewood, N. J P 


head West Medway, Mass. 


Investigate its use in your application 


Perhaps you too can enjoy the many 
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A short design course guaranteed to save a lot of grief—and money! 


You could memorize these and thousands more de- 
sign tips on the best use of rivets—but don’t! Much 
simpler to call on Milford for the right answers to all 
your riveting design and application problems. Saves 
time and money, too. Full-tubular, semi-tubular, 
split, cutlery, decorative—Milford makes them all 
from any metal or alloy that can be cold-formed, 
then adds a wide variety of platings and finishes. 


To improve product appearance and strength 
... totake full advantage of automatic assembly 
... to cut delivery time and production costs 


—get in touch with Milford first! 


‘MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 





SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 





12-position stepping relay .. . 
ted t board for switching 


+ 2S +: m 


t t Potter & 
Brumfield, Inc., Sub. of American Ma 


chine & Foundry Co., Princeton, Ind 


Tp 





Plugs and receptacles . 


U] t NEC 


Ha 
National Co., 1334 N Kostner Ave., 


cago 51 
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Ga- K Moraine Products 
—” t) 
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MATERIALS 
EQUIPMENT 





Tool that speeds settings 


Inco Machine Products Corp 
4 Grand Ave Cleveland 4 


Adhesive-back rubber parts 


For perfect insulated termination... 


Nlechanical Rubber Products Co 
Rd., Warwick, N. ¥ 
bonded insulation—if you need 


re-supporting vibration resistance 


you have it instantly in one closure of A-MP’s matched crimping 1.000— - 
tool. Only one lightning-quick step for crimp-sure optimum acy “@) Too 
strength and conductivity A-MP PRE-INSULATED DIAMOND (Sam) 562 
Grip Terminals exceed the most rigid military and commercia v 
pecifications ; 
\-MP’s precision-engineered terminals are matched to pre- 
ision-engineered tools that make an exact crimp every time, Miniature sensitive thermostat. . . 
never too little, never too much. Perfect terminations—whether t 
you need one or a million. No great operating skill necessary 
lated tooling does all the work and at lower 
st than other methods of wire termination. Wire 
ge is from No. 26 to No. 10 
l'o solve your wire-end problems, we maintain an internationa 
engineering service 
For the full story on the A-MP Pre-INSULATED DIAMOND 


GriP line, send for our catalog 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsyivania 
A-MP | uct and engineering as: tance are available throuegt wholly wned 


r 
sin: Canada « England « France « H and « Japan kenwal, Inc Pleasant St Ashland. Mas 


b 
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““MYLAR” offers a unique 
combination of properties 


valuable for electrical design 


HIGH TENSILE STRENGTH M 
j t plastic film. I 


a the atror 


HIGH DIELECTRIC STRENGTH 


age of 4.000 volts px er 





THERMAL STABILITY 
M r’’} t " 
I 


Here’s why IBM introduced magnetic tape made 
with MYLAR for its data processing equipment 


PROBLEM: Internationa 
Machines Corporation wanted to in 


Business 


crease the humidity and temperature 


range of magnetic tape used in its 
data-processing equipment. IBM was 
looking for t 


maintained a relatively stable dimen 


magnetic tape that 


ge Of atmos 


sion through a wider ran 
pheri conditions 


DU PONT rR) 


MYLAR 


POLYESTER FILM 


PRODUCT ENGINEERING 


Marct 


SOLUTION: After conducting field 
tests over a period of 14 months, in 
conjunction with its own environ- 
mental! test program on data-proc- 
IBM 


using Du Pont 


essing machines, introduced 


magnetic 
‘“Mylar’’* polyester film as the base 
RESULTS: Magnetic tape made with 
“Mylar”, reports IBM, has good 
dimensional stability. This stability 
reduces the need for critically con 


tape 


trolling temperature and humidity 


Application 


Nome__ 
Company 
Address 


in recording or storage are 


HOW CAN “MYLAR: HELP YOU? N, 
matter what product you mak t 
will pay you to investigate the uniqus 
opportunities offered by viar 
opportunities to speed up | 
duction, improve performance or ¢ 
costs. For dramatic proof throu 
successful appli itions ot Mylar 
send today for a copy of 


book le t 


State 





(Adve 


COLD HEADED SIGNIFICANT PARTS 


MATERIALS CONTROL ENGINEERING 


FASTENERS ERENT - MANUAL 
COST LESS 


and usually give : d sraphical techniques. Gaited by Byron 


Ledge rwood Man Ed 











185 pp 


better performance 7 = 200 illus., $7.50 








PN 
The designer need not be restricted — Principles of 
ee ee G | THE PROPERTIES 


requirements of his 


pplication. It is often much less ex- 7 | OF MATERIALS 


pensive to specify a rivet, nail, screw, | 





pin or stud to meet the task exactly 
as the application requires, than it is | ecially desi; for 4 
to compromise its function for the 


iK¢ a ~ Ss at ft 

ike of tandards.” In this regard percadce 2 Ota By ‘5. P Santee 

Tech "tnet “of Nerthwe stern U. 225 pp 
$6.00 


illus 


we offer the equally important ad 








vantages of flexibility according to 


our customers’ design changes and | t - :; , L 1 | . 
ePysdary veal or thant VIBRATION CONTROL 


production by high speed, quantity 


techniques. While there is nothing 
\ 


mysterious about the cold heading é‘ 


process, experience has proved it to | Sinclair-Collins Valve 
by inestimable value for getting Co., 454 Morgan Ave Akron 11, Ohio 


um quality and output at a thoroughly cove By J.N Macduff 
Duke U.; and J. R. Curreri 
im cost. While the really spec- P-'ytechnic Inst. of Brook 





Photo-recording paper . . . oe yu. 465 pp., 379 illus., $9.00 


idvantages in cost show up in 








everal thousand pieces, we 


to take care of your 


| requirements. We welcome . [ ! ESTIMATING 
manufacturers to come to | "4° ' ; Hon 
l and assistance concern- . a - : — , | MACHINING COSTS 
r fastener problem al manua 


Given complete specifications, in- 


cluding a drawing and an idea of the atin team, onl ; 

Pa nm i f Graphic Re mecha al ¢ nent "By cw "s Par 
sons, Cal State atvanstuant c College. 366 

it ; production Sales Div Fastman Kodak pp., 112 illus., $8.00 

whether or not it wi e advanta- a a 


application, we can quickly tell you 








geous to have your fastener or part 
JOB-DESIGNED by HASSALL Soa oe eee 


The remaining important aspect of | SUbminiature circuit breaker . . . McGraw-Hill Book Co., Dept. PE-3-10 
é ; \ 327 W. 41st. St., New York 36, N. Y 
our service to you is the ability to 


get into production quickly and 
make prompt shipment 


Enorg. Manual 
. Prop. of Mat'l 

Write for a copy of our new book- as a =e 
let What the Designer Should cen ps OF to : Estim. Machining ( 


Know about Cold Heading.” 


John Hassall, Inc. 


P.O. Box 2233 . ae age 
Westbury, Long Island, N. Y. t t Heinemann Electri 
Manufacturers Since 1850 Co., 725 Plum St., Trenton 2, N. J 
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Fafnir 


presents a 


NEW 


series of 





ss 


MINIATURE BALL BEARINGS 


<3 featuring 


ay) 


oS, 1. Vacuum melt 440C stainless steel 


2. Balanced design 


Ae 
ore 


3. Precision tolerances 


a 
“4 


Fafnir now offers a series of miniature ball 
bearings, fabricated entirely of extra clean 
vacuum melt 440C stainless steel. This steel has a 
minimum of impurities and eliminates the 
chances of pits and imperfections in the races. 


A> 
¥ 


a> 
ee) 


a 
se 


Because of superior race finish, the ultimate 
results are supersensitive bearings with low 
torque values. The balanced construction results 
from separate retainers for each bearing size. 
Thus the pitch circle of the balls is 

centered between the bore and outside diameter. 


Made to ABEC-5 tolerances or better, these 
bearings are engineered for precision 
instrument applications where performance 
and long life are vital. 


Fafnir’s instrument bearing division has been 
expanded for production of the new miniature 
series. These bearings are made in the world’s 
cleanest metalworking area, regarded as a model 


throughout industry. 
te 


Fafnir's Precision Miniature Bearings Investigate this new series of precision 


Series currently includes four design a ‘ . = ais 
variations available in each size. miniature bearings. Write for bulletin to The 
Open Type * Two Shields 7 gs . . 7 . 
Flanged Type * Flanged Two Shields Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 
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Five Books on Automation 


LOWARD THE Al 
\\ 


LORY ( in 


y 
I 
( 


MEN, STEEI 
CHANGI 


I] 


1) 
I 


NEW LITERATURE 


58 


LOMATIC 


\l 
MIENT 


BAC 





POMATION 


AND MANAGI 


IX 
I] 


VIAN AND AUTOMATION 


AUTOMATION IN) PRACTICI 


AND TECHNICAI 


PRODUCT ENGINEERING March 


Can You Call a Man a “Failure” 
at Thirty? 


Men who think that success is only a matter of “a few years” 
are failures od ae however Young thre ye are ! 


H 


FOR THE BUSINESS MAN WHO REFUSES TO STAGNATE 


f 


any. 
ae y H 


ALEXANDER HAMILTON INSTITUTE 
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Publisher’s 


tel ya _feji glo) a 


size where it counts 


And it really counts in melding plastic OU 


parts! Example: it's because Chicago 
Molded is one of America’s largest plastic 
molders, that you get on-time deliveries 
every time more cost-cutting design 


ideas facilities for fast, quality produc- 
tion of anything from the smallest to the 
largest parts made—in any quantity. On 
your next molding job, put size to work 
where it counts. Call 


om 
CHICAGO MOLDED 1S rea dy 
PRODUCTS CORPORATION 
1032 N. Kelmer Ave., Chicege 51, II! 


Phone. Dickens 2-9000 


hee You heed G Cmgpact., 
2 
Z etatle aD. calle 


QGOCAKE od XlOurce Of 


HIGH or LOW 
Pressure STEAM 


HOT-SHOT- 
(Eze STEAM 
GENERATORS 


are available in 
all sizes—for \ 
every conceivable 4 


purpose! 


Used by the 
leaders of industry 
throughout the 
world—Since 1917 


Send for Free Copy of - 
10 page Data File! eal 


AUTCHATIC 
STEAM PRODUCTS CORP. 


140 West 3ist St. New York 1. WY BR. 9.9736 
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INDEX TO 
ADVERTISERS 


(personal) 


Winding up a current 
AMP. Inc 

Aeroquip Corp 
Ainsworth-Precis 
Aluminum Co. of Amer 
Automatic Steam Pr 
Avon Tube Div Higt 


Beaver Precision Produ 


Camioc Fastener Corp 
Chain Beit Co 
Chicago Molded Produ 
Chicago Rawhide Mfg 
Clapp & Poliak, In 


Delco Products Div 
Corp 

du Pont de Nen 
E. | Film Dept 

du Pont de Nen 
E. |., Polychen 


Fafnir Bearing Co 
Fluidwick Cx 


Garlock Packing C¢ 
Grace & C WwW. R 
cals Div 


Hamilton Institute 
Hassall, inc John 
Heim Co 
International Nickel C 
McGraw-Hill Book Cc ir ; For a quick pick-up 
Mallory-Sharon Titanium Cory 
Milford Rivet & Machine ¢ 
Moraine Products Div 
General Motors Corp 


National Acme C 


Packard Electric Div 
General Motors Corp 
Phillips Chemical C 


Skinner Electric Vaive D 
Smith Corporation, A. O 
Soss Mfg. Co 
Stewart Warner Corp., Alem 
United Shoe Machinery Cory 51 
U. S. Rubber Co., Naugatuck Chen 
ical Div 3rd Cover 


Watlow Electric Mfg. Cc 27 





PRODUCT ENGINEERING 
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Atlanta 3 


Cleveland 13 


Illuminating Bld 


perior 1 
Dallas | E. E. S P 
Bldg 1712 Commerce St Riversid 
Denver 2 leh W. Patter al This blow-up erects homes 
way. Mile High Center, Alpine 
Detroit 26 P. B. Robinson 6 Penob n ire dit t 
scot Bidg., Woodward 2-1793 
Leos Angeles 17 H. L. Keeler, 
Sixth St., Madison 6-9351 
New York 36 B. K. Adams, J. C. Taney 
R. ¢ Kennedy 00 Fifth Ave Oxford 


5.5959 

Philadelphia 3 D. G. Jones, K. S. Wi 
ladson, Architects’ Bidg Tt & n 
Sts., Rittenhouse 6-067( 

Pittsburgh 22 3 
Bidg Atlantic 1-470 

St. Lovis 8 rR. Ww 
st Continental Bide 

San Francisco 4 w 
st Dougla 4 

















WHY 
DON’T THEY 
“erwiceenson 6 | RESEARCH and DEVELOP... 


saves as much 
as $100/M 
on motor avin’ ne os 
manufacturing aN)? siary pte 
costs : 


ould 
illustrated is PERMAJECTOR Model 150 


... with typicol tooling 
for assembling 

parts and injecting 
PERMAWICK into 
sleeve bearing 
lubrication cavities .. . 
in one ovtomotic 





Write for 
brochure... 
5319 E. Outer Dr, 
Detroit 34, Mich. 





ireful desig 
Where one or both members are 


changing position relative to each other rbon dust tre 


Maximun 
HEUM 2ucéac 
ROD ENDS are ideal 


in incinerat 
that a trash-collectio1 


_ destroy garbage 
—_— 


Power for running the 
come from the generated 


ICK W yuld dump 


i flexible, resilient, heat-conducting material? It 
cation in shock-mounting electron tubes and other 


need an effective heat sink plus good shock and 


in office punch (3-hole or other) which would 
force holes in one operation. It might attach gummed 


from a roll or hopper, insert and upset eyelets, appl 


liquid or a powder plus heat to stiffen the area around the hole 


THE y + 'v , > 

» ani 
HEIM ‘ K. Kahn 
COMPANY 


FAIRFIELD 


Huve you a pet project but neither the time nor inclination to do the necessary R & D? 
CONNECTICUT 


Product Engineering will welcome (and pay $10 each for) similar ideas based on known 
scientific principles but lacking an inspired manufacturer 











ite? valled Gate tT 


THE OIL-RESISTANT NITRILE RUBBER 


DISCOVERED: 


How to compound PARACRIL to make belting and hose jackets that: 





@ set new standards in abrasion resistance 


have better-than-ever flex life 


have superior ozone resistance 


hold light colors 


are water-, oil-, grease- and flame-resistant 


show good low-temperature flexibility 


As aresult of extensive research, Naugatuck chem- 
ists have developed a new vinyl-modified Paracril® 
which now makes it possible to produce vulcani- 
zates that are not only oil-resistant but also have 
the unique combination of properties listed above. 

To emphasize its superior ozone resistance, we 
have designated this new modified nitrile rubber 
as PARACRIL OZO. Supplied in the form of small 
flakes for easy handling, PARACRIL OZO broadens 
enormously the application range of nitrile rubber. 
Superior rubber jacketing for industrial, garden 
and petroleum hose and white or pastel-colored 


Naugatuck Chemical 


rubber conveyor belting covers, are but a few of 
the many new applications. Another is a shoe sol- 
ing material which shows flex life and abrasion 
resistance 2 or 3 times greater than present high- 
grade, oil-resistant soling materials. 

Still another application is wire jacketing, where 
the unique color stability and superb ozone resis- 
tance of PARACRIL OZO opens new possibilities in 
colored, weather-resistant rubber-covered wire. 

Technical data on PARACRIL OZO has been pub- 
lished in Bulletin No. 219. Write today for your 





Division of United States Rubber Company, Naugatuck, Connecticut 


free copy. 


CANADA: Naugatuck Chemicals Division, Dominion Rubber Co.. Ltd., Elmira, Ontario - Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CABLE: Rubexport, N.Y 





Champion performance in a - 
fist-sized pump...sealed by ““ge 


THE PROBLEM: 


To seal a rotary pump handling a wide range of fluid viscosities, pressures and temperatures 


These pumps are performing dependably in hundreds from 28" Hg t psi, and fr t rpm. This 
of different hydraulic applications. They 

fluid with lubricating qualities 

gph, and maintain high volumetric 

with low viscosity fluids. This partict 

Carries Underwriters Laborat ries 

in oil burners. For dependable sealing, C/R’s [ype for vou. Writ 


HMS Oil Seal was chosen. It performs effectively OIL SEALS 


More automobile 


OIL SEAL 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1211 ELSTON AVENUE e CHICAGO 22, ILLINOIS 


unt tenia a aoa CHICAGO 


c/R PRODUCTS: C/R Shaft and End Face Sez 


os 6 AW HIDE 





